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/ 2902

E US_BILL [][El[X]
US_BILL Creation
d For a given definition, fields are grouped and displayed according
- o the grouping string specified during creation of the definition.
[=] FIX Required AN
sz Symbol
iz NoSecurityAltID 1
ADD s SecurityAltDSource ISIN
¢ Product GOVERNMENT
sk Security Type EU_SOV
SecuritySub Type
[=] General
Instrument ID
S Oufright Name
CUSIP_ISIN
3% Country Cade [=]]EU
sk Issuer ID [=]|EU
sk Currency Code [=1|EUR
Sk Calendar ID [=]|EU Cash
%% Load ID Main
s Internal Instrument Type INS_BILL
SR Market ID [=]{EU Cash
Repo Name
% Hide
Price Confrol Fields
=] Yield
sk Maturity Date v
sk Issue Date +/ | Invalid Date Time
Auction or Sale Date 4 vV
[E1Add | |XCancel
V4
2904 _/

FIG.

29
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/ 3000
/— 3002
= US_BILL LIEX]
US_BILL Creation
BE [or a given definition, fields are grouped and displayed accor&"ng
— & = 1o the grouping string specified during creation of the definition.
[=] FIX Required \ A
sTe Symbol \
sl NoSecurityAltiD 1 \
ADD s' SecurityAltiDSource ISIN
% Product GOVERNMENT
i Security Type EU_SOV /
SecuritySub Type /
[=] General /
Instrument ID
sk Outright Name
CUSIP_ISIN
sk Country Code []|EU
sk Issuer ID [~]|EU
sk Currency Code [=]|EUR
5% Calendar ID [=1| EU Cash
Sk Load ID Main
Sk Internal Instrument Type INS_BILL
S Market ID [=I{EU Cash
Repo Name
Sk Hide
Price Confrol Fields
[=] vield
sk Maturity Date <
s’ Issue Date +/| Invalid Date Time
Auction or Sale Date V4 v
[E1Add | |XCancel

FIG. 30
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1
SYSTEM AND METHOD FOR
CONFIGURABLE TRADING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a divisional of commonly
assigned U.S. patent application Ser. No. 11/240,157, which
was filed on Sep. 30, 2005 now U.S. Pat. No. 8,099,441 by
Lakshitha c¢. Surasinghe for a SYSTEM AND METHOD
FOR CONFIGURABLE TRADING SYSTEM, which
claims priority from U.S. Provisional Patent Application Ser.
No. 60/614,695, which was filed on Sep. 30, 2004, and is
hereby incorporated by reference.

FIELD OF THE INVENTION

The invention relates generally to data processing systems
and, in particular, to systems that implement trading systems.

BACKGROUND INFORMATION

Many businesses use customized application software to
control customer transactions, billing, and so forth. The soft-
ware is designed to implement the particular business plans or
rules of the user companies. For a company that provides a
monthly service, such as, for example, telecommunications
services, customized billing software controls customer bill-
ing operations using predetermined parameters that define
customer rate plans. The parameters may be, for example, the
number of minutes used per month, home calling areas, roam-
ing rates, and so forth.

A financial services company may utilize customized
application software to control trading. The application soft-
ware uses predetermined parameters to determine when and
if a particular type of trade is to be made, what market data is
generated for customers and/or brokers, and so forth. Com-
panies providing products may also use customized applica-
tion software to control business operations relating to, for
example, the warehousing of raw materials, when, if, and
under what terms to sell to various customers, and so forth.

The customized application software operates in accor-
dance with the business plans, or business logic rules, set by
the user company. The application relies on a defined set of
parameters that the application manipulates in accordance
with the business logic rules. In the example of the telecom-
munications company, the application software controls the
rates at which telecommunications customers are billed for
particular telecommunication services based on the total
number of minutes used per month, the home areas of the
respective customers, associated roaming rates, and so forth.
The set of parameters that define the billing plans are hard-
coded into the application program, and the company can
then selectively set associated values for the various param-
eters to distinguish, for example, between the various billing
rate plans offered by the company. The application program
thus allows the user company to selectively set the values for
the minimum number of minutes that are associated with the
various discount rates, and so forth, without requiring the
application program to be re-written and re-compiled.

The application software can not, however, accommodate
new business plans that either re-define the existing hard-
coded parameters or include new parameters. For example,
the application software must be re-written if the telecommu-
nications company discussed above changes its billing plans
to charge different rates for minutes used during particular
hours. Similarly, the billing application software must be
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re-written if the company decides to offer new types of ser-
vices, such as data transmission services, internet services,
and so forth. The application software is thus re-written to
include the various parameters associated with the new data
transmission services and internet services, and/or the param-
eters associated with the time of day/week billing rates, and
so forth.

For a financial services company, the application software
is customized to handle the various validation, matching,
execution and post-execution activities that the company uses
to control the trading of particular types of securities. The
application software must be re-written if the company there-
after changes the criteria it uses to, for example, validate a
trade, or if the company decides to trade in a new type of
security. The various validation, matching, execution and
post-execution rules must be revised to include or accommo-
date the new criteria and/or the new type of security, as well as
the revised criteria for the gathering of associated market
data.

The updating of complex, customized application software
is both time consuming and costly. Further, due to the com-
plexity of the undertaking, the re-writing of the program is
prone to errors. The updating must typically be performed by
the company that provided the software, which is not only
costly but can be delayed since the user must rely on the
availability of outside personnel to do the work. In addition,
re-writing and re-compiling the code may adversely affect the
performance of the application in ways in which are not
readily apparent, and thus, the testing of the software is criti-
cal. Longer delays are incurred if, after testing, the applica-
tion code must be re-written to correct errors, and again
tested.

The time it takes to update and test and, as applicable,
revise and re-test, the application software may cause rather
significant delays in the offering of new services and/or bill-
ing plans to customers. In response, the customers may
change service providers in order to take advantage of the
newer plans and/or services offered by competitors. Hidden
errors in the re-written application program may also
adversely affect customer relations and/or the integrity of the
services provided. Such an error may, for example, result in
duplicate or incorrect billing for particular services, the
inability to track or confirm particular financial transactions,
and so forth.

A system that allows a user to revise business logic rules,
without requiring the re-writing and re-compiling of the
application software is described in the incorporated
co-pending application. As discussed below, we have
improved the system, by including therein a dynamic param-
eter manger that organizes and manages parameters that are
used in the business logic rules in accordance with the user’s
underlying business plan, and allows the user to revise the
parameters by adding new ones, editing, deleting, grouping
and re-grouping existing parameters, and makes the revised
set of parameters available for use in the rules, all without
requiring the re-writing and re-compiling of the application
software.

SUMMARY OF THE INVENTION

The invention is a system that combines into an application
program that implements rules for controlling business
operations (a) the dynamic integration of changes in the rules
governing the business operations, and (b) the dynamic inte-
gration of changes in the parameters and parameter groupings
that are used by or in conjunction with the rules.
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The system includes a dynamic business logic rule integra-
tor (“DBLRI”) that essentially provides business logic rules
to the application software as executable routines, as
described in the co-pending application and repeated below.
The system further includes a dynamic parameter manager
that organizes and manages the parameters that are used by
the rules. The dynamic parameter manager integrates changes
to the parameters, groups and/or links the parameters, and
makes the parameters available to the rules through various
database tables that are part of a dynamically configurable
system database. As discussed in more detail below, the
parameter manager manages the parameters using a set of
static database tables and related dynamically configurable
database tables, in which certain database fields or sub-fields
correspond to parameters that are used in the rules. The
respective static and dynamic database tables and the various
fields and sub-fields are established and linked together in
accordance with user-defined categories and sub-categories,
or “instances.”

When parameters are added, edited, grouped, re-grouped,
or deleted, the dynamic parameter manager updates the exist-
ing database tables, creates new database tables and/or
removes database tables. The revised set of tables is then
made available to the rules, and rules utilize the information
in the various fields and sub-fields of the tables, to control
appropriate trading and associated reporting activities. Simi-
larly, when new rules and revised rules are written, the
DBLRI provides new routines and the application software
readily incorporates the new and/or revised rules by calling
the routines at the appropriate times. The new and/or revised
rules, as well as the rules that are unchanged, utilize the
information in the revised tables, to readily incorporate
therein the new and/or revised set of parameters.

More specifically, the parameter manager presents to a user
one or more graphical user interfaces (“GUIs”) through
which the user selects properties for parameters, groups
parameters to form definitions, or categories, links groups of
parameters to the categories, and so forth. The GUIs are
arranged hierarchically, starting from a set of “base entities”
that correspond essentially to the fundamental or broad-based
elements and/or operations of the underlying business plan.
For example, in a trading system the base entities include
markets, instruments, order books, amend orders and so forth.
The base entities are thus a way to organize the parameters
and associate them with the fundamental elements and/or
operations. The system sets the base entities and allows the
user to define various parameters, categories and instances
with the base entity.

The GUIs allow a user to define new categories within the
base entities based on parameters that are required by the base
entity and parameters that may be selectively included in the
definition of the category by the user. The user similarly
defines sub-categories or “instances” within the various cat-
egories. In the example of the trading system, the user may
start at the instrument base entity GUI and progress through
associated GUIs to define a new type of instrument, such as a
new type of bill, which is associated with a customized set of
the parameters generally associated with instruments. Fur-
ther, the user may define an instance of the new type bill, that
is, a particular bill that has a set of values for at least the
required fields, or parameters, associated with the underlying
type of bill. The dynamic parameter manager then updates the
database tables, to add the new type of bill to existing instru-
ment database tables and to add the instance of the bill to a
newly created database table for the bill type. In this way the
dynamic parameter manager makes the new parameters and

20

25

40

45

55

4

new parameter groupings available for use by the rules, with-
out requiring the re-writing or re-compiling of the application
software.

One of the base entities is a “Field” entity, through which
the user adds new parameters to the system, and makes the
newly added parameters available for use in categories and
instances through the hierarchy of GUIs associated with the
other base entities. The system thus allows the user to
dynamically update the set of system parameters and the
groupings thereof in a managed setting that corresponds to
the underlying business plan.

In contrast, known prior systems require the re-writing and
re-compiling of the application software to re-define old
parameters in and/or add new parameters to the set of hard-
coded parameters contained in the application and/or to
incorporate these parameters in the business rules.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention description below refers to the accompany-
ing drawings, of which:

FIG. 1 is a functional block diagram of a system con-
structed in accordance with the current invention;

FIGS. 2A-4B are screens that illustrate various operations
of the system of FIG. 1 associated with creating and editing
business logic rule expressions;

FIGS. 5A-16 are flow charts of various operations of the
system associated with parsing the business logic rule expres-
sions; and

FIGS. 17-30 are screens that illustrate various operations
of the system of FIG. 1 associated with managing system
parameters;

FIGS. 31-39 are screens that illustrate other operations of
the system of FIG. 1.

DETAILED DESCRIPTION OF AN
ILLUSTRATIVE EMBODIMENT

For completeness, the system is described first in general
terms, and thereafter the dynamic business logic rule integra-
tor (“DBLRI”) and the dynamic parameter manager are
described in more detail.

A. The System

Referring now to FIG. 1, a system 10 that incorporates the
invention includes a DBLRI 12, which provides to applica-
tion software 14 various business logic rules in the form of
executable routines. The DBLRI and the application software
each communicate with a relational database 16, which con-
tains data that are used by the application program. The data-
base is organized into fields and sub-fields (not shown) that
correspond to parameters that are included in the business
logic rules. A dynamic parameter manager 19 manages the
database in accordance with user-defined groupings of
parameters to provide the user-defined parameters to the busi-
ness logic rules through a set of linked database tables. The
operations of the dynamic parameter manager are discussed
in more detail below with reference to FIGS. 17-39.

The application software 14 communicates in a conven-
tional manner with the database 16, and also with system
hardware and software, which are denoted collectively in the
drawing by the numeral 18. The system hardware and soft-
ware 18 provide connections via messaging middleware and/
or other communications services to subscriber services that
supply datato the database and/or for use in the rules. Further,
the system hardware and software operate with the applica-
tion software to evaluate and/or manipulate the data in accor-
dance with the business logic rules.
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As discussed in more detail below with reference to FIGS.
3-15, the DBLRI 12 utilizes a functional language that allows
a user to state a business logic rule, or functional program, as
a single expression. The DBLRI 12 then translates the expres-
sion into a routine that the application software 14 calls and
executes at appropriate times. When the underlying business
plans change such that certain or all of the business logic rules
must be revised or new rules added, the user creates new
expressions and/or re-writes affected expressions and the
DBLRI 12 produces corresponding executable routines for
use by the application software 14. The system 10 can thus
dynamically incorporate new or revised business logic rules
into the business operations that are controlled by the appli-
cation software, without requiring the re-writing and re-com-
piling of the application software.

The database 16 is dynamically configurable. Under the
control of the dynamic parameter manager 19, new fields and
sub-fields are added to the database and new database tables
are created using dynamic schema that link the fields and
sub-fields to the various types or categories of rules, as dis-
cussed in more detail below.

The operations of the system 10 and, in particular, the
DBLRI 12 and the dynamic parameter manager 19 are
explained below in terms of one or more examples. The
system, the DBLRI and the dynamic parameter manager are
not, however, limited to the types of businesses and/or types
of transactions that are discussed in the examples.

B. The DBLRI

Referring now also to FIGS. 2A and B, the DBLRI 12
provides to a user one or more graphical user interfaces
(“GUIs”) 20 that allow a user to view, create, and/or edit
business logic rules that are utilized to control business opera-
tions of interest. In the example of a financial services com-
pany, the DBLRI 12 provides a user with GUIs that corre-
spond to respective types of trading rules, for example,
validation rules, matching rules, on-execution rules, post-
match rules, closing action rules, and so forth. Further, as
discussed in more detail below, the user may also view, create
and edit user defined parameters or data objects that establish
various trading instruments, various market types that define
in which market a user may operate, and so forth.

The user selects a rule category of interest by “clicking on”
one of the appropriate buttons 22-30. In the example, the user
selects validation rules by clicking on button 24. As shown in
FIG. 3, the validation rule GUI presents the user with a table
32 of the current validation rules. The user may then click on
the table entry 34 for a rule of interest to examine the rule. As
shown in the table, the rule includes a functional-language
expression 36 of the underlying business logic rule and a brief
description 37 of the rule. The rule also includes a unique rule
identifier 39, and a rule number 38 that indicates the position
of'the rule in the table. In addition, the rule may also include
a rejection reason 41 that lists what is presented to the user
when the rule is invoked, and a rejection code 40 that is used
internally by the system to test or track the operations that
invoke the rule. The rejection code points to a code verifica-
tion rule that collects associated data, such as the number of
times the rule is invoked, and so forth. The creating of the
respective rules will be discussed in more detail below.

Inthe example, the user elects to edit validation rule VR 028
by selecting the rule and clicking on the edit function button
54 in the header 50. The DBLRI rule editor presents to the
user, in a sub-window 58, the functional-language expression
of rule VR028. Further, the DBLRI rule editor provides a
menu 60 with selections for functions 61, operators 62, and
associated parameter types 63, i.e., new 64, instrument
65 ... aggressor 69, target 70, and so forth, that relate to trade
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validation operations, as defined by industry standards and/or
the underlying business operations of the user. The operators,
functions and data types are pre-defined during system set up.
However, the user may add new parameters, and write new
rules or edit existing rules by selectively incorporating vari-
ous parameters, operators and functions.

The validation rule VR028 includes a defined term or “key-
word,” namely, “MARKET,” as denoted by all capital letters.
The keywords, are recognized, or common, terms in the appli-
cable industry, and are either contained in a functional lan-
guage dictionary 17 (FIG. 1) that is included in the database
16 or dynamically defined by the user, as discussed in more
detail below.

The user incorporates the keywords in the expressions 36
for the business rules in much the same way that the terms are
used in the corresponding spoken language. In the example,
the keyword MARKET is used to define an order type. Thus,
the functional language equivalent of stating that the new
order must not be a market order is NEW.Type!=MARKET,
where NEW. Type is a parameter that is selected from the
NEW parameter type entry 64 in menu 60, the logical opera-
tion !=is selected using button 87 in the header 80, and the
term MARKET is selected from the dictionary 17. The defi-
nition of MARKET incorporates the criteria, or selected field
information, associated with market orders, and thus, repre-
sents one or more conditions that a given parameter must
meet to be defined as a market order. The keywords are
essentially data objects that satisfy specified criteria. Simi-
larly, the functions and operators are defined within the sys-
tem, such that the system operatively performs the appropri-
ate steps with the associated parameters, to control the
business operations in accordance with the business logic
rules.

To produce an expression for a new or an edited business
logic rule, the user incorporates particular functions, opera-
tions, parameters, logical operators, and key words that cor-
respond to the underlying business operation. As shown inthe
drawing, the user writes and/or edits the expression for a
business logic rule using a functional language that has a
syntax that is relatively close to a spoken language. As dis-
cussed below, the functional language specifies the rule
essentially as an executable routine.

When a new rule is added the user also specifies when the
new rule is invoked relative to the other rules in a particular
category, i.e., within the validation rule category, by assigning
the rule a position in the table 32 of validation rules. The
system thus allows the user to create, update, and essentially
re-design rule-based operations that perform in a manner that
is analogous to how the business itself operates.

When the editing of the rule is completed, the DBLRI 12
evaluates the expression and produces a corresponding
executable routine that can be called by the application soft-
ware. The DBLRI generally produces a parse tree when the
corresponding business logic rule controls day-to-day, or
“on-line,” actions. The DBLRI produces the DLL when the
routine is one that is utilized “off-line,” such as a rule that
manipulates accumulated data. An example of a rule that is
translated into a DLL is a rule that sets discounted billing rates
based on minutes used during a given billing cycle. The DLLs
may be written in, for example, C++, and compiled in a
conventional manner.

For the convenience of the user, the DBLRI generates a
parse tree for each expression. Thereafter, the parse tree may
be populated and used directly by the application program or
the parse tree may be used to produce an associated DLL. As
depicted in FIGS. 4A-B, the user may view the parse tree 400
that corresponds to a given rule by selecting the parse tree



US 9,256,627 B2

7

page using the button 100. The user may then determine from
the parse tree diagram if the new rule operates as the user
intended. As shown, the user may choose to include in the
expression 36 the functional language “IS LESS THAN”
which is selected from the list 62A of operators in the menu
60. Alternatively, the user may select the “<” operator from
the header 80. Either way, the system produces the appropri-
ate parse tree 400.

The DBLRI generates the parse trees using a highly recur-
sive process. The process evaluates a given functional lan-
guage expression to produce various sub-trees that contain,
respectively, one or more branches or decision points, and
then attaches the sub-trees to respective nodes to produce the
main tree.

The DBLRI produces a sub-tree based on tokens that rep-
resent data types in the expression. We discuss first how the
tokens are assigned, and then how the DBLRI uses the tokens
to produce the sub-trees.

Referring now to FIGS. 5A-C, the DBLRI starts (step 500)
the process of assigning a token by looking at a next character
in the expression (step 502). The process iteratively deter-
mines what the character is, and thereafter assigns an appro-
priate token (steps 504-540). More specifically, the token-
assigning process first determines if the character is a left
bracket (step 504). A left bracket indicates that the next set of
characters, that is, the characters between the left bracket and
an associated right bracket, represent a look-up field that
corresponds to a field or sub-field in the database 16 (FIG. 1).
Accordingly, if the character is a left bracket, the process
reads the associated lookup field name from the expression
(step 505) and assigns, or returns, a corresponding lookup
field token (step 506). When the process restarts with the next
character in the expression, the process evaluates the charac-
ter that succeeds the right bracket, that is, the character that
follows the lookup field name.

If the character under evaluation is not a left bracket, the
token-assigning process determines if the character is a left
parenthesis (step 507). If so, the process returns a left paren-
thesis token (step 508). Otherwise, the process continues and
next determines if the character is a right parenthesis. If the
character is a right parenthesis, the process returns the appro-
priate token (steps 509-510). Otherwise, the process deter-
mines if the character is a comma and, if so, returns the
corresponding token (steps 511-512).

If'the character is not a bracket, parenthesis or acomma, the
process determines if the character is a binary operator, that is,
aplus sign, a minus sign, a multiplication sign, a division sign
or an equal sign (step 513). If so, the process returns a binary
operation token (step 514).

If the character under evaluation is not one of the listed
binary operations, the process determines if the character is
one of a greater than, a less than or an exclamation point
symbol (step 515). If so, the process determines if a next
character is an equal sign, and the two characters together
thus represent a binary operation (step 516), in which case the
process returns to step 514 and produces a binary operation
token. Otherwise, the process continues, to determine if the
character following one of the greater than, less than or excla-
mation point symbols is instead a quotation mark (step 517)
or an alphanumeric (step 520), which indicate the start of
respective strings. If not, the process determines that the
original character cannot be identified, and the process
returns an error message (step 522). The process also per-
forms the steps 517-522 if the character, in step 515, has not
yet been identified.

If the character under evaluation indicates the start of a
string, that is, if the character is a quotation mark or an
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alphanumeric, the process reads the string (steps 518, 521)
and, as appropriate, returns a corresponding string token
(steps 519, 541). If, however, the string is a statement, i.e.,
“IF”, “THEN”, or “ELSE”, the process returns an appropriate
statement token (steps 523-528). If the string instead repre-
sents an operation, i.e., “NOT” or “AND OR,” the process
returns the appropriate unitary or binary operator token (steps
529-532). Otherwise, the process determines, after skipping
spaces (step 533), if a next character in the expression is a left
parenthesis (step 534). If so, the process identifies the string
under evaluation as a function, and the process returns a
corresponding function token (step 535).

If the string following an alphanumeric has not been iden-
tified as a statement, operator or function, the process, in step
536, consults a table (not shown) to determine the string type.
If the string represents an integer or a floating point value, the
processor returns the appropriate token for the integer or
floating point value (steps 537-540). Otherwise, the process
returns the string token (step 146) as discussed above.

Once the tokens are assigned to the expression, a token
binding process associates the tokens that relate to the same
operations or functions. The token binding process thus asso-
ciates the tokens representing operands with the operation
token. Further, the process binds the tokens representing par-
ticular values with the appropriate function token, and so
forth.

The token binding process starts at the left-hand side of the
rule expression and determines the position of a first function
or operation token. The process then associates with the func-
tion or operation token the tokens that represent the respective
operands or values. For example, the process binds to a binary
operator token the tokens that represent the two integers,
floating point values, lookup table values, and/or functions
that represent the associated operands. As necessary, the
token binding process performs the same steps for operations
and functions that are performed to produce the various oper-
ands, and so forth. Each grouping of tokens represents a
sub-tree.

The system next produces sub-trees for the various opera-
tions, functions and so forth, by parsing the sub-expressions
that are represented by various groupings of tokens. Referring
now to FIGS. 6-16, the sub-tree parsing process starts (step
600) with a given token and performs a series of checks to
determine what data type the token represents.

In step 603 the process determines if the given token is an
integer token. If so, the sub-tree procedure parses the integer,
as discussed below with reference to FIG. 7 to produce an
integer node, and the integer node is returned to the sub-tree
process (step 628).

If the token is not an integer token, the sub-tree procedure
checks if the token is a floating point value token, a string
token and so forth (steps 605-627). When the token type is
identified, the process, with one exception, performs the
appropriate parsing sub-process, and returns the associated
node. The one exception relates to a THEN token, in which
case the sub-tree process returns a THEN node directly to the
sub-tree process (step 626).

Referring now to FIGS. 7, 8 and 9, when the token repre-
sents a data type that is a parameter value, such as an integer,
a floating point numeral, or a string, the system starts a sub-
process to parse the data type (steps 700, 800, 900) by check-
ing that the left hand side, that is, the path in the tree that leads
from the integer is empty (steps 702, 802, 902). If not, that is,
if the integer in not a leaf in the associated branch of the
sub-tree, the process returns an error message (steps 705, 805,
905). Otherwise, the system creates the appropriate integer,
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floating point or string node (steps 703, 803, 903), and the
node is returned to the sub-tree process (steps 704, 804, 904).

Referring now to FIG. 10, when the process starts a sub-
process that parses a lookup field data type (step 1000), the
sub-process checks that the left-hand side or the path that
leads from the lookup field is empty (step 1002). If not, the
sub-process returns an error message (step 1005). If the left
hand side is empty, the sub-process uses the pointers or other
information bound to the lookup field token and checks that
the associated lookup field can be found (step 1004) in, for
example, the data base 16 (FIG. 1). If the lookup field can be
found, the sub-process creates an associated lookup field
node and returns the node to the sub-tree process (steps 1006,
1007). Otherwise, the sub-process returns an error message
(step 1005).

Referring now to FIG. 11, a binary operator parsing sub-
process starts (step 1100) by checking if the left-hand side, or
path, is empty (step 1102). If so, the process next checks if the
sub-expression is a negative operation, i.e., if the operator
produces the negative of the given value. If so, the process
gets the associated sub-tree, that is, the sub-tree that repre-
sents the associated operand (step 1104). The process then
checks whether the sub-tree is empty (step 1105), and if so,
the process returns an error (step 1109). Otherwise, the pro-
cess determines if the sub-tree type is compatible with the
negative operator (step 1106), and if so, the process creates an
associated unary operation node (steps 1107, 1108).

If the left-hand side of the binary operator is not empty, the
processor gets the appropriate sub-tree and determines
whether to send back an error or create and return a binary
operator node (steps 1110-1114).

FIG. 12 is a flow chart of the sub-process for parsing a
unary operator. The procedure begins in step 1200 and checks
if the left-hand side or path is empty. If the left-hand is empty,
the sub-process returns an error (step 1208). Otherwise, the
sub-process obtains an associated sub-tree, that is, the sub-
tree that represents or produces the value on which the unary
operator acts (step 1203). The process then tests the sub-tree
(step 1204) to determine if the sub-tree is empty. If the sub-
tree to is empty, the sub-process returns an error (step 1208).
Otherwise, the sub-process determines, in step 1205, if sub-
tree t is compatible with the type of unary operation to be
performed. If the sub-tree is not compatible, the procedure
returns an error (step 1208). Otherwise, the sub-process cre-
ates aunary operator node and returns the node to the sub-tree
process (steps 1206, 1207).

FIG. 13 is a flow chart of the sub-process for parsing a left
parenthesis. The sub-process begins in step 1302 and deter-
mines if the left-hand side or path is empty. If the left-hand
side is empty, the sub-process returns an error (step 1308).
Otherwise, the sub-process obtains the associated sub-tree t,
which represents what occurs next in the underlying expres-
sion (step 1303). The sub-process then checks to determine if
the sub-tree is empty (step 1304). If the sub-tree tis empty, the
sub-process determines if the last associated token is a right
parenthesis (step 1306). If not the sub-process returns an error
(step 1308). Otherwise, the sub-process returns a node (step
1307).

If the sub-process determines that the sub-tree t is not
empty, the sub-process determines if the last token was a right
parenthesis and also if the number of right and left parenthe-
ses match (step 1305). If so, the sub-process returns a node
(step 1307). Otherwise, the procedure branches back to step
1303 and obtains a next sub-tree t. The sub-process then
repeats steps 1304-1308.

FIG. 14 is a flow chart of the steps involved in parsing a
right parenthesis. The sub-process begins in step 1400 and
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determines if there is a matching left parenthesis (step 1402).
If there is a matching left parenthesis, the sub-process returns
a node (step 1403). Otherwise, the sub-process returns an
error (step 1404)

Referring now to FIGS. 15A-B, a parsing sub-process for
an IF statement starts at step 1500 and determines, at step
1502, if the left-hand side or path is empty. If so, the sub-
process returns an error (step 516). If the left-hand side is not
empty, the sub-process obtains a first associated sub-tree (step
1503). The sub-process next checks if the first sub-tree is
empty (step 1504). If so, the sub-process returns an error (step
516). Otherwise, the sub-process attaches the sub-tree and
obtains a next associated token, which should be a THEN
token (steps 1505 and 1506). If the associated token is not a
THEN token, the sub-process returns an error (step 1516).
Otherwise, the sub-process obtains a next associated sub-tree
(step 1507).

The sub-process determines if the next sub-tree is empty,
and if so, returns an error (step 1508, 1516). If the sub-tree is
not empty, the sub-process attaches the sub-tree and obtains a
next associated token. The process determines if this next
token is an ELSE token (steps 1509, 1510). If the token is not
an ELSE token, the sub-process returns an error (step 1516).
Otherwise, the sub-process gets a next associated sub-tree
and the process determines if the sub-tree is empty (steps
1511, 1512). If the sub-tree is empty, the sub-process returns
an error (step 1516). Otherwise, the sub-process attaches the
sub-tree, and the process then determines if the attached first,
second and third sub-trees all represent valid statements. If so,
the sub-process creates an [F node and returns the node to the
parse tree process (steps 1513-1515). If the sub-trees do not
represent valid statements, the sub-process returns an error
(step 1516).

A token representing a function is associated with a corre-
sponding pre-coded routine. The function token is also bound
to tokens representing the various values required by the
function. Accordingly, the parsing process for a function
token determines if the various associated values are compat-
ible with the function type. If so, the parsing of the function is
complete and a parse tree is produced. FIGS. 16 A-C depicts
a parse tree 1600 for the function 1636B listed in FIG. 16B.
As shown in FIG. 16 A, the function is part of an expression
1630 that defines a trading cycle. Otherwise, an error is
retained.

The DBLRI also incorporates other changes to the business
operations into the application, without requiring the re-writ-
ing or re-compiling of the application software. For example,
the DBLRI utilizes tables in the database 16 that, under the
control of the dynamic parameter manager 19, allow the user
to add, edit, group and re-group parameters, and thus handle
underlying business operations that are expanded to include,
for example, the trading of a new type of security. Through the
revised and/or expanded database tables, the DBLRI incor-
porates the new security in various existing business logic
rules by essentially enlarging the scope of the parameters that
are included in the rules. Further, the DBLR1 incorporates, as
necessary, new and/or updated rules that are associated with
the new type of security in the manner discussed above.

C. The Dynamic Parameter Manager

Referring now to FIG. 17, operating in definition mode the
dynamic parameter manager 19 provides to ausera GUI 1700
which includes in a menu 1710 entries for base entities 1711-
1722, trading cycles 1723 and a (market) watch 1724. The
base entities are defined at system start-up and essentially
correspond to fundamental elements of and/or operations
performed as part of the underlying business plan. In the
example of a trading business, the base entities represent the
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fundamental elements of and/or types of operations per-
formed by the trading business, namely, the taking/validating
of new orders, amending orders, maintaining order books,
and so forth, as well as the instruments traded, markets in
which trades occur, and so forth. The respective base entities
have associated with them sets of parameters that are required
for the system to utilize the rules that are associated with the
operations and/or elements. For example, the New Order base
entity is associated with a set of required parameters that
include Instrument ID, Broker ID, Trader 1D, and so forth.
The Instrument base entity is associated with a set of param-
eters that include Trading Symbol, Instrument 1D, Security
Type, and so forth. In addition, the Instrument base entity is
associated with the groupings of parameters within the Order
Book base entity that define categories of order books, and
thus, the associated trading practices. A user is required to
select one or more order book categories and attach the
selected categories to the categories of instruments. In this
way the system is told how the respective categories of instru-
ments trade, that is, how the categories are treated under the
rules—specifically, as the rules operate in terms of the
selected order book category.

The Fields base entity differs from the other base entities in
the sense that it is associated with the parameters for all of the
fundamental operations and elements. Through the GUIs
associated with the Fields base entity, the user creates, modi-
fies or removes fields, or parameters, that are associated with
one or more of the other base entities, as discussed in more
detail below with reference to FIG. 25.

The trading cycles base entity entry 1723 provides to the
user the GUIs that are associated with adding, viewing and/or
editing the business logic rules, that is, the GUIs discussed in
Section B. The Watch base entity entry 1724 provides to the
user the GUIs that are associated with setting up and/or
changing a Market Watch, as discussed below with reference
to FIGS. 36-39.

Thebase entities 1711-1714, are associated with respective
static database tables that are part of the database 16 (FIG. 1).
Thus, there is a New Order static table, an Instrument static
table and so forth. Each static database table includes col-
umns, i.e., database fields and sub-fields, for certain param-
eters that must be included in every category within the asso-
ciated base entity. These parameters are used by the system to
link the base entity categories to rules that apply or relate to
the base entity. A given static table includes rows for the
user-defined categories of the associated base entity, or in the
case of the Field static table the attributes of the fields. Thus,
the Instrument static table includes rows for the respective
categories of instruments that are defined by the user, e.g.,
Security, Equity, and so forth. Each time the user adds a new
category to the Instrument base entity, the dynamic parameter
manager 19 adds a new row to the Instrument Static Table.
Similarly, each time a category is deleted, the dynamic
parameter manager deletes the corresponding row of the
static table. Also, the dynamic parametric manager creates a
dynamically configurable database table for each new cat-
egory, the table includes columns for the respective fields, or
parameters, that the user has included in the definition of the
category. In addition, the dynamically configurable table may
include one or more columns pointers to tables for related
categories created within other base entities, as discussed in
more detail below.

The dynamically configurable category database table
includes rows for the respective instances of the category, as
discussed in more detail below. The instances provide the
information that populates the associated category dynami-
cally configurable database table. Through the various point-
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ers and links to the category table, the data are also available
to other database tables, and thus, for use in the various
associated business logic rules.

Referring still to FIG. 17, the GUI 1700 allows a user to add
anew definition of a category that is, add a new category, copy
the definition, edit the definition, view a definition and delete
a category definition by using the associated buttons 1726 to
bring up the respective GUISs, as discussed in more detail
below. The various categories that have been created by the
user within the base entity are represented by icons 1728. The
illustrative GUI 1700 is associated with the base entity Instru-
ments.

When a user selects a particular instrument category icon
1728 and the view definition button 1726, the system presents
to theusera GUI 1800 (FIG. 18) from which the user can view
the definition of the category in terms of the fields that con-
stitute the definition. The user may instead view general infor-
mation about the category, or the order books that, as dis-
cussed below, are selectively associated with the category
using buttons 1806 or 1808.

The GUI 1800 includes a listing 1802, which in table form
includes entries for the respective parameters, or fields, 1804
that constitute the definition of the category. The entry for a
given field includes, in table columns 1802, information
about the pertinent properties of the field. Certain properties
of'a given field may be modified in the definition by the user.
For example, the user may change the required to be filled-in
properly by editing the appropriate column entry from true to
false.

Ifthe user activates the general button 1806, the user views
the category definition through a GUI 1900, which includes a
list 1902 with entries 1904 that contain information associ-
ated with the category. In the example of the Instrument
category, the general information includes an entry “order
book def” which has a pull-down menu that is activated by tab
1906. This entry lists the order books, that is, the order book
categories defined within the order book base entity, that the
user has selectively associated with the instrument category.
By selecting the order book categories for inclusion in the
definitions of the respective instrument categories, the user
essentially specifies the trading practices for all instruments
defined with the category.

To allow the user to select the order books for an instrument
category, the dynamic parameter manager provides the order
book button 1808 in the GUIs associated with the instrument
base entity. A user activates the order book button and is
provided with a GUI 2000 (FIG. 20) through which the user
selects one or more categories of order books. The dynamic
parameter manager then links the instrument category data-
base table with the database tables for the selected order book
categories, such that the system determines, through the link
how to treat the particular category of instruments. Through
the link the information contained in the instrument category
database table is also available to the rules associated with the
selected order book categories. The user may thereafter also
change the selection of order books using the same GUI.

Referring now to FIG. 21, to create a new category of
Instrument, the user clicks on the add a new definition button
on the GUI 1700 (FIG. 17). In response, the GUI 2100 is
provided to the user, who fills in the requested information in
the list 2102. The user then activates the Fields button 1807
and the system provides the GUI 2200 illustrated in FIG. 22.
The GUI 2200 lists in a table 2202 the fields required for every
instrument, and the user may then modify the properties of
one or more of the fields by making changes in the columns of
the table 2202, as appropriate. The user may also activate the
attach button 2204 to add new fields to the definition.
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After activation of the attach button 2204, the user is pre-
sented with a GUI 2300 (FIG. 23) that includes a list 2302 of
all of the fields that are available for addition to the definition
of'the category. The list includes every user-defined field, that
is, every parameter that the user has defined under the base
entity Field. The user then selects the particular fields for
inclusion in the definition from the list by checking the cor-
responding boxes 2304 and clicks on “ok” to add the fields to
the definition that is being created. The user is then returned to
the GUI 2100 and the newly added fields are displayed in the
list 2200 as lighter background entries. The user may remove
any non-required field, including one of the newly added
fields, from the definition by selecting the field and clicking
on the remove button 2206.

To view or modify an attached field, the user double clicks
on the appropriate entry in the list 2202 and is provided with
a list of the attributes of the selected field in a GUI 2400. The
GUI 2400 lists the properties of the field, including whether
the field can be used as a parameter in the business logic rules,
the group with which the field is associated for example,
general, required, yield, or some other grouping specified by
the user. The grouping information is provided for ease of
creation of the instances, as discussed in more detail below.

When the user adds the category to the base entity, the
dynamic parameter manager adds a row to the static Instru-
ment base entity table and creates a dynamically configurable
database table for the category. The category database table
includes columns for the respective fields included in the
category, and each instance created within the category then
becomes a row in the category database with specific values
given to the fields.

The dynamic parameter manager can readily link each
newly created instrument category and instance with the rules
that are associated with appropriate trading practices, through
messaging that informs the appropriate entities that a new
category of instrument has been created, and the new category
is traded in accordance with the rules that are associated with
the selected defined order book. The order book categories are
linked to categories that are defined in other base entities, for
example, amend order categories, cancel order categories and
so forth. Accordingly, messages are sent to the various entities
that the new category of instrument has been created and
instances thereof should be processed in accordance with the
rules that are associated with the defined categories that are
linked through the order book with the instrument category.
For the purpose of communicating these messages new
tables, fields and sub-fields are dynamically created in the
middleware. The tables are thereafter deleted when necessary
modifications are done.

A user may add fields that can then be included in the
definitions of the categories created within the various base
entities. To do this, a user selects the fields entry from the list
of'base entities in GUI 1700 (FIG. 17). The system provides
a GUI 2500 (FIG. 25A) through which the user supplies the
information that characterizes the new field. The user can then
use an associated field properties GUI (FIG. 25B) to specify
the field attributes, including whether or not the field is to be
used for the rules. When the field is created, the user may
assign the field to a field category, such that the field will, for
the convenience of the user, be displayed in a particular por-
tion of the GUIs e.g. (FIG. 30) that are used to define
instances. This ability to create and modity fields gives the
system the flexibility and configurability that allows new
parameters to be included in existing or new categories of the
base entities and allows the rules to operate with the new or
revised categories without requiring the rewriting or recon-
figuring of the application software.
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Referring now to FIG. 26, when the dynamic parameter
management system is operating in either definition mode or
trading mode a user creates or defines instances of the cat-
egories, and the information from the instances is used to
populate the various fields and sub-fields of the database 16
(FIG.1).

The user creates, for example, an instance of an instrument
category by first selecting “instances” from the pull-down
menu 2602 in the GUI 2600. Once the user has selected
instances from the pull-down menu 2602, the user selects the
base entity, in the example, Instruments, from a list 2702 in a
next GUI 2700 (FIG. 27). The selection provides the user with
a GUI 2800 (FIG. 28) that includes the icons 2802 associated
with the categories included in the base entity. By selecting a
category the user is provided with a GUI 2900 (FIG. 29)
through which the user may add, copy, edit, view, or delete an
instance from the selected instrument category. By selecting
add an instance, the user is presented with a GUI 3000 (FIG.
30) through which the user can supply the information nec-
essary to create the instance. In the example, the user is
adding an instance to the US_Bill instrument category. The
user thus provides details for the various displayed fields
3002, such as the trading symbol in the Symbol field, and so
forth, and enters the information by clicking on the Add
button. The dynamic parameter manager 19 (FIG. 1) then
creates an associated row in the US_Bill dynamically config-
urable database table and enters the information in the appro-
priate columns. Instances may also be created by copying an
instance, changing certain of the details such as the trading
symbol, and adding the record by clicking on the Add button.

The new row of the dynamically configured US-Bill data-
base table is, in turn, associated through a linked to a dynami-
cally configured order book database table that contains
parameters that are needed for various trading and reporting
rules. The trading system is thus made aware of how to trade
the newly identified bill.

The user may also manage access to the system by other
users, in the example defining “roles” and assigning the roles
to specific users or groups of users, such as brokerage firms
and individual brokers, as instances of the defined roles. The
dynamic parameter system then creates the appropriate data-
base tables and through the tables associates the users or
groups of users with rules that control their business activi-
ties.

The dynamic parameter manager also allows a user to
manage user-access to the system through a hierarchical
arrangement of GUIs that are based on defining instances of
Roles and linking Users to the roles either individually or
through user-defined groups. The dynamic parameter man-
ager creates a dynamically configurable database table for the
instances of the roles and links user instances and/or user-
groups instances to the appropriate rows of the database roles
table, as described in more detail below.

Referring again to FIG. 26, a user selects the User Man-
agement entry from the pull-down menu 2602 to mange
access to the system. The selection provides the user with a
GUI 3100 (FIG. 31) through which the user may add new
instances, and/or copy, edit, view, delete existing instances of
roles. If the user then selects to add a new instance using the
appropriate button 3102, the user is provided witha GUI 3200
(FIG. 32). The GUI 3200 includes boxes 3202 and 3203 for
entering a role ID and a Description of the role instance.
Further, the GUT includes a listing of the General Privileges
that the user may selectively include in the role instance
definition. The user may select all or any combination of the
general privileges and assign them to the definition by check-
ing the appropriate boxes 3205 in the rows 3207 of the Gen-
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eral Privileges table 3208. The general privileges are arranged
under column headers 3209 that follow the organization of
activities in the user’s underlying business plan. In the illus-
tration, the column header “Other” is expanded, and the user
may selectively include the listed Other privileges in the
definition. Similarly, the remaining column headers may be
expanded such that the user can selectively include in the
definition the associated listed privileges such as selected
trader privileges.

In addition, the user may include in the definition of the
role instance selected Group Privileges, which relate to the
privileges a given user has with respect to, for example, his
own orders and/or the orders of others in the same user-group.
The user thus activates the Group Privileges button 3205 and
is provided with a GUI 3300 (FIG. 33), which includes a table
that lists the available group privileges. In the illustration, the
column header “Others” has been expanded to show the
included privileges. The user then selectively adds group
privileges to the role instance definition by clicking on the
appropriate boxes and adding the selections using the Add
button.

The user may also add to the role instance definition Cre-
ation Privileges, which are privileges associated with view-
ing, creating, editing, or deleting the definitions of categories
and/or instances. By activating the Creation Privileges button
3206, the user is provided with the GUI 3400 (FIG. 34). The
GUI 3400 includes a list with column headers for various
elements or operations associated with the business activities.
The column headers may be expanded to listings of the asso-
ciated categories and instances to which the privileges of
viewing, creating, editing and/or deleting may be selectively
attached in the role instance definition by “checking” the
appropriate boxes.

The user—groups and individual user instances may be
defined and then linked to the defined roles through GUIs that
are accessed by selecting Users from a pull-down menu 3104
((FIG. 31). The GUI 3500 (FIG. 35) allows user instances to
be selectively added. For each instance added, a GUI 3600
(FIG. 36) is provided, through which privileges are assigned.
The user-groups and the constituent users are linked through
ahierarchy node entry 3503 in the listing 3502 that is included
in GUI 3500 (FIG. 35). Similarly, the new user instances are
linked to the roles through the role ID list entry 3605.

The dynamic parameter manager creates linked tables of
roles, user-groups and users that together define the privileges
granted to a given user, for example, a given broker. A given
broker, as a member of a particular brokerage firm and so
forth may have all or certain of the privileges granted to the
brokerage firm, a department of the brokerage firm and so
forth, all as indicated through the information and links in the
roles and user database tables created by the dynamic param-
eter manager based on the selections made through the hier-
archy of associated GUIs. As discussed, middle ware mes-
saging is used to provide information about the new users and
user-groups to the appropriate system.

Once the parameters, base entity categories and instances,
and the rules are defined, they are saved by the system. At the
start of a trading day, each trading process loads the relevant
parameter and rules information to its memory. When a client
sends in an order, the receiving process interprets and pro-
cesses the order in accordance with the appropriate rules for
validation, matching, and so forth that are associated with the
order based on the particulars of the order, such as the trading
symbol and so forth.

The operations of the user management aspect of the sys-
tem are set up in accordance with the organization of the
underlying business. The various roles, user groups and user
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instances and the categories in which they are created may be
altered and/or set up in the same manner as the categories and
instances of the base entities and so forth described above.

The system further allows a user to define a market watch
through a hierarchy of GUIs available through the activation
of the Watch button on the definitions GUI 1700 (FIG. 17).
Through the GUIs illustrated in FIGS. 36-39, the user selects
parameters to include in the definitions of market watch cat-
egories. The dynamic parameter manager then sets up the
appropriate database tables and links the tables with the
appropriate entities to allow the system, at the start of a
trading day, to process incoming market data and data gener-
ated by other base entities and the categories created within
them, such as Trades Capture Report and Execution Report,
to produce the corresponding market watch or watches for the
user.

The system described above thus provides the user with the
ability to change base entity definitions, create new defini-
tions and so forth, including the assigning of attributes to the
various database fields and sub-fields that define the param-
eters, which are then selectively grouped to define the base
entities. The system readily accommodates new groupings of
parameters to re-define existing base entities or add new base
entities, and further to define categories within the base enti-
ties. As discussed, certain parameters may be defined as
required and others may be selectively included in the defi-
nitions of the respective categories. Instances of the catego-
ries are then defined by associating particular values with the
parameters that are included in the category definitions. The
system accommodates the definitions of the base entities,
categories and instances by creating, linking and maintaining
static and dynamically configurable database tables, and
making the tables available to the business logic rules. The
rules then utilize the information in the tables to perform their
various operations. As the rules change or update, the param-
eter, base entity and category definitions may but need not be
similarly changed or updated. Thereafter, the various rules
continue to utilize the database tables, and thus, operate with-
out requiring re-configuration of the underlying applications.

The foregoing description has been limited to a specific
embodiment of this invention. It will be apparent, however,
that variations and modifications may be made to the inven-
tion, with the attainment of some or all of its advantages, for
example, modules or subsystems depicted separately may be
combined or may be composed of a plurality of components.
Therefore, it is the object of the appended claims to cover all
such variations and modifications as come within the true
spirit and scope of the invention.

What is claimed is:

1. A system for dynamically managing parameters that are
utilized by business logic rules incorporated into an applica-
tion program, the system including:

one or more processors;

a rule-based engine for controlling business operations in
accordance with a set of business logic rules;

the application program executed by the one or more pro-
cessors that executes the business logic rules using sys-
tem hardware and software, the business logic rules
having executable routines for use by the application
program;

a dynamically configurable database that includes fields
and sub-fields that correspond to the parameters that are
associated with base entities that are used in the business
logic rules;

a dynamic parameter manager sub-system that:
updates database fields and sub-fields and updates
associated database tables by creating new data-
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base tables, adding or deleting entries in existing
database tables, and removing database tables in
response to receiving input where the parameters
are created, edited and grouped utilizing one or
more graphical user interfaces (GUIs),

provides the updated database tables for use by the
business logic rules,

adds, in a static table associated with a given base
entity, rows for end-user defined categories of the
given base entity,

creates a dynamically configurable category database
table for each category of the given base entity with
columns for the respective fields and sub-fields for
the parameters that are required for the category
and also columns for the respective fields and sub-
fields for the parameters that the user has selec-
tively included in definition of the category,

defines the categories within the given base entity by
associating selective groupings of the parameters
with the respective categories,

links the categories of the given base entity with the
business logic rules through at least the respective
parameters and any groupings of the parameters
that are required to be included in the categories of
the given base entity, and

adds or deletes columns of the static database tables
and dynamically configurable database tables to
add or delete corresponding parameters from the
definition of the given base entity and the catego-
ries in accordance with changes in the business
logic rules; and

the application program that executes the business logic

rules incorporating the created, edited and grouped

parameters.

2. The system of claim 1, wherein the dynamic parameter
manager sub-system further provides to the end user one or
more interfaces through which the fields and sub-fields are
created and edited by assigning to the fields and sub-fields one
or more attributes.

3. The system of claim 1, wherein the dynamic parameter
manager sub-system

provides one or more interfaces through which the end user

defines the categories within the given base entity.

4. The system of claim 3, wherein the dynamic parameter
manager sub-system creates:

the static table with groupings of parameters that are

required in the categories and the parameters and the
groupings of parameters that may be selectively added
by the end user to the categories, and the dynamically
configurable database table with any groupings of
parameters that define the category.

5. The system of claim 4, wherein the dynamic parameter
manager sub-system

associates the parameters with the given base entity by

adding columns for the corresponding fields and sub-
fields to the static database tables, and

associates the parameters with the categories by adding

columns for the corresponding fields and sub-fields to
the dynamically configurable database tables.
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6. The system of claim 5, wherein the dynamic parameter
manager sub-system provides to the end user one or more
interfaces through which the fields and sub-fields associated
with a given category may be associated with values to define
respective instances of the category.

7. The system of claim 6, wherein the dynamic parameter
manager sub-system creates rows in the dynamically config-
urable database table corresponding to the category for the
respective instances and fills the columns with the user pro-
vided values to define the instances.

8. The system of claim 6, wherein the dynamic parameter
manager sub-system links the given category with categories
of other base entities by including associated pointers in the
corresponding dynamically configurable database table.

9. The system of claim 3, wherein the dynamic parameter
manager sub-system further makes available through an
interface to the end user the fields and sub-fields for the
parameters and the groupings of parameters both required for
the categories and available for selective inclusion in the
categories within the given base entity.

10. The system of claim 1, wherein the dynamic parameter
manager sub-system includes in the dynamically config-
urable table one or more column pointers to tables for any
groupings of parameters that define categories contained
within other base entities.

11. The system of claim 1, wherein the dynamic parameter
manager sub-system includes in the dynamically config-
urable database tables respective rows for instances of the
categories.

12. The system of claim 10, wherein the dynamic param-
eter manager sub-system provides an interface to the end user
through which the end user selects categories of related base
entities for inclusion in the definition of a category of the
given base entity.

13. The system of claim 12, wherein the dynamic param-
eter manager sub-system provides an interface to the end user
through which the end user modifies, adds and deletes prop-
erties of one or more fields and sub-fields of a given category.

14. The system of claim 13, wherein the dynamic param-
eter manager sub-system provides an interface to the end user
through which the end user adds new fields and sub-fields to
the definition of the given category.

15. The system of claim 14, wherein the dynamic param-
eter manager sub-system

provides an interface to the end user through which the end

user adds instances to the categories,

adds to the dynamically configurable database table corre-

sponding to the category a row for each added instance,
and

fills in the columns of the respective rows with information

provided by the end user for the instances.

16. The system of claim 11, wherein the sub-system

provides to the end user through an interface a listing of

parameters that are required for a category of the given
base entity and parameters that may be associated with
the category of the given base entity, and

includes in the definition of a given category the required

parameters and the parameters selectively added by the
end user.



